Perceived contrast of a grating varies with its background (or mean) luminance: of the two gratings with the same photometric contrast the one on higher luminance background appears to have higher contrast. Does perceived contrast also vary with context-dependent background lightness even when the luminance remains constant? We investigated this question using a stimulus in which two equiluminant patches (''context squares", CSs) appear different in lightness. First we measured the lightness effect in a behavioral experiment. After ensuring that it was present for all participants, we conducted perceived contrast experiments, where participants judged the contrast of rectified incremental and decremental square-wave gratings superimposed on the CSs. For the incremental gratings participants' settings were significantly different for the two CSs. Specifically, perceived contrast was higher when the gratings were placed on the context square that was perceived lighter. In a follow-up experiment we measured perceived contrast of rectified gratings on isolated patches that differed in luminance. The pattern of results of the two experiments was consistent, demonstrating that possibly shared mechanisms underpin the effects of background luminance and context-dependent lightness on perceived contrast.
Introduction
By now it is well established that the human visual system is not primarily concerned with estimating the physical and optical properties of images formed on the retina. Instead it seems to be more interested in estimating object and scene properties that are critical for the fitness of the organism (see e.g., Koenderink, 2012; Purves, Morgenstern, & Wojtach, 2015) . While how the visual system accomplishes this remarkable feat given a pair of inherently ambiguous retinal images is far from being completely understood, it is certain that it uses myriad of contextual cues that are present in a typical everyday scene. For example, even though two surfaces marked as A and B in Fig. 1 are equiluminant, the visual system estimates (correctly) that their lightnesses are different (also see Adelson, 2000; Blakeslee & McCourt, 2004; Goldstein, 2009; Purves & Lotto, 2011; Purves et al., 2008) . Now let us suppose that we superimpose grating patterns on these patches (see Fig. 4 ). What happens to the perceived contrast of those gratings? Vision scientists calculate the local contrast in an image using various formulas. (e.g., Michelson or Weber contrast). But these metrics do not always capture the relevant perceived qualities in the image (Haun & Peli, 2013) . It is well known that perceived contrast of a simple isolated stimulus, such as a grating, is affected by its spatial frequency and background (or mean) luminance even when its calculated photometric contrast remains the same (e.g., Kane & Bertalmiío, 2016; Kilpeläinen, Nurminen, & Donner, 2011; Kilpeläinen, Nurminen, & Donner, 2012; Peli, Yang, Goldstein, & Reeves, 1991; Peli, Arend, & Labianca, 1996; Van & Bouman, 1967) . In such simple configurations luminance and lightness covary. However as Fig. 1 convincingly demonstrates lightness and luminance do not always covary. Then the question arises: does the perceived contrast of a grating vary with the luminance or lightness of its background? Finding an answer to this question is critical to fully understand the underlying mechanisms of contrast perception, because it could indicate at which level contrast, luminance and lightness operate and interact in the visual system.
Even though context-dependent lightness has been studied extensively (e.g., Boyaci, Doerschner, Snyder, & Maloney, 2006; Gilchrist, 2015; Kingdom, 2011) , its effects on perceived contrast were not studied directly and systematically previously. In a number of studies, related problems, particularly the effects of contextdependent lightness (and brightness) on luminance discrimination and detection thresholds were addressed (e.g., Hillis & Brainard, 2007; Maertens & Wichmann, 2013 
